Method and svatem for job mediation 



1 



The present inventioa relates to a method and system for job mediatioa, more 
ipecdfically for matebmg a request firom a customer for a number of jobs vdtii a 
5 plurality of employees seeking employment, especially temporary employment, 

It is known in the art of job mediation to store job characteristics of a pluralily of 
jobs in e,g, a database, md io search through the database to find a suitable job for an 
employee. It is further knovm to store a number of employee characteristics in a large 
database and select a specific employee for a specific job request by matching Ibe 

1 0 employee characteristics with the job requirements. Usually, such a match will not 
often result in the requested number of employees. 

The present invention seeks to provide a system and method for job mediation, in 
which the final result is that both the customer seddng employees for a certain job and 
the employee seeking employment are best served Le,, the customer obtains the right 

15 number of properly qualifies employees for tibe requested job, and the employee obtains 
a job which suits his or hex needs* 

This is accomplished by a method for job mediation^ comprising the steps of 
storing employee characteristics of a plurality of employees, the employee 
chairacteristics comprising a plurality of matching criteria and associated matching 

20 criteria values, receivihg a request for a number of jobs having the same job 

characteristics from a customer, the job characteristics comprising values for at least a 
subset of tlie plurality of matciiing critraa, matching the employee characteristics with 
the job characteristics using the matching criteria, outputting a first subset of the 
plurality of employees matching the job characteristics, and generating an adjustment 

25 advice, comprisfin^ an identification of at least one of the plurality of matching criteria 
and an associated value to which the at least one of the plurality of matching criteria 
should be adjusted- The present method allows to more effectively mediate jobs, as die 
adjustment advice will result in a higho- number of suitable employees when the 
adjustment advice is followed. The criteria values may be adjxisted by the customer or 

30 by the employee. 

In an embodiment of the present method, the method comprises the further step 
of calculating a projected subset of employees when the at least one matching criteria is 
adjusted to the associated value, and the adjustment advice further comprises the 
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projected subset of employees, Visualismg fbe projected subset of employees will make 
a decision on which criteria to adjust easier. 

In a further embodiment of the present method, the step of generating an 
adjustment advice is executed vAieux the number of employees in the first subset of 
5 employees is lower than the requested number of jobs. This will lessen the computation 
burden of the present method. 

Preferably, the step of matching compriaea the atepa of determining a score for 
each of the plurality of employees, based on a weighted score for each of the plurality 
of matching criteria, the first subset of the plurality of employees comprising 

10 employees, for which the score is above a first predetemuned threshold, and 

the adjustment advice is being generated by selecting a second subset of employees, for 
which the score is between the first predetermined threshold and a second 
predetermined threshold, the second threshold being lower than the first threshold; and 
deriving fi'Ora the second subset at least one matching criterion, for which the employee 

1 5 characteristic and job characteristic do not match, and an associated value that will 
result in a higher number of the plm-ality of employees for which the score is above the 
first threshold. This excludes the set of employees, for which adjustment of matching 
criteria may never lead to a complete match for the specific job. Also, this embodiment 
wilL lessen the computation effort necessary, 

20 In a further embodiment, the at least one criterion is selected from a list of 

meanijQgfid criteria. Depending on whether a customer with a job request or an 
employee has issued the adjustment advice, some matching criteria may not be 
adjustable. It is therefore unnecessary to include these criteria, which may be stored in 
a knowledge database, in the generation process for an adjustment advice. 

25 To obtain an wen better adjustment advice, the at least one matching criterion is 

a furflier matching criterion associated with one of the plurality of matching criteria 
according to a set of knowledge rules. Such a smart adjustment advice comprises a 
suggestion to interchange a certain criterion for a furlher associated criterion. 

The at least one criterion may be adjustable by one of the plurality of employees 

30 or by the customer. An example of a criterion which may be subject of an adjustment 
advice, is employee availability, When an employee changes his requested workmg 
hours on a day fiom the period of 10 a.nL to 6 p.m. to the period of 9 a.m. to 5 p.m., 
this may widen the range of possible jobs for that employee. 
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In a fiirther embodiment, the employee characteristics comprise soft skills, and 
soft sldll criteria values being deduced from an mterview with the employee. The 
interview may be held faoe-to-face or fbom a remote place, such as via telephone or the 
Internet Soft skills include, but are not Ihnited to reliability^ motivation, practical 
5 intelligence, initiative, friendliness, co-operation, helpfulness, tidiness, flexibility, 
ad^tabiUty. Including these characteristios in the matching criteria allows the 
mediation method to be executed even in the case where no physical contact exists 
between the employee and the job mediator, such as in the case of a job mediation 
method hnpl^ented on the Internet. 
10 In an even fi^cr embocHment, the request for a number of employees allows 

^ part-time employees, and the ^xiployee characteristics of part-time employees 

□ comprises the parWime employee available hours. Preferably; the method comprises 

'/^ the further step of matching part-time employees of which the available hours match 

J I with the requested hours for at least a fitst value, e«g. 40%, sorting the part-time 

1 5 employees according to matching availability, and selecting a number of part-time 
employees according to tiie sorted list, until the requested hours are filled. This 
^ embodiment will allow to meet a customer request to a more sufficient ext^t when the 

^ requested job(s) working hours cannot be completely filled by a single employee, 

< A further aspect of the present invention relates to a system for job mediation, 
U 20 ooinprismg central processing ineans,inenu)ry 

processing means, and at least one input/output means connectable to the central 
processing means, in which the central processmg means are arranged to perform the 
method steps of the present invention. 

The pr^ent invention will now be eiqplained in more detail usdx^ a number of 
25 embodiments, witl^ reference to the accompanying drawing in which: 

Fig. I shows a conceptual context diagram of the mediation method and system 
accoidkig to the present invention; 

Fig. 2 shows a schematic diagram of an embodiment of the present job mediation 
system; 

30 Fig. 3 shows a flow diagram of the present job mediation method according to an 

embodiment of the present invention; and 

Fig. 4 shows a flow diagram of part of the present method for generating a smart 
adjustment advice. 
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Fig, t shows a conceptual context diagram of the mediation method and system 
10 according to the present invention. The mediation system 10 comprises a front 
office module 1 1, which comprises the interface to the outside world, i.e, the interface 
with the employee seeking for a job and with the customer seeking employees to fill his 
requested jobs. The mediation system 10 fiirflier comprises a matching module 12, 
which, as the front office module U, may e.g. be a software program runnmg on a 
general purpose computer (not shown)* The matching module 12 can be triggered by a 
number of possible events from the front office module 11. The employee and tiie 
mediating company offering the present job mediation as a service may enter into a 
judicial employment agreement, such that the employee is judicially an employee of Ihe 
mediating company and not of the customer seeking employees. 

Fig. 2 shows a schematic diagram of a job mediation system according to the 
present invention. The fimctioas of the job mediation method are implemented on a 
central computer or server 2, which Is interfaced to a database or memory means 3. The 
central computer 2 is interfaocd with a general purpose computer or PC 4 for 
interaction with a user (customer or employee). As an alternative, the user may access 
the central computer 2 using a general purpose computer 7, viiich is coimcctable with 
the central compute 2 via a network 6, such as the Internet, 

• The front office module 1 1 may issue a request for employees 13. The front 
office module 11 enables a customer to formulate a request fot employees needed for a 
specific (temporary) job. The number of employees needed and the relevant attributes 
or matching criteria values (from the customer's perspective) are passed to the matching 
module 12, which in turn returns a message 14 with the available number of employees 
and possibly a list with employees. For this, the matching module 12 performs a 
number of steps, of which ooe is searching a database with candidate employees to find 
the available number of employees that match all criteria (at an acceptable level). In his 
request, the customer may also request a specific employee, v^ch must then of course 
be included in the result 14 when this specific employee is available. 

The front office module 1 1 may also issue a request for adjustment advice 15. 
While querying the request for employees, fee customer may be interested in an advice 
on how to adjust the request most efficiently. The matching module 12 normally 
outputs a list of suitable employees 14, but may alt^natively also generate a mismatch 
list, i.e. a list of criteria sorted on their (negative) knpact on the match quality, on 
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wWoh the matching module 12 may base the adjustment advice 16. The functions 
associated with the generation of the adjustment advice are discussed in more detail 
below, 

Once a customer is satisfied with the results 14 from the request for employees - 
5 13, the front office module 1 1 may generate a request fi)r conflnnallon 17 in order to 
book the selected employees. As some time may have passed, the request for 
employees 13 must again be included in the request for confirmation 17, but this time 
with the intention to book the returned employees immediately. The request for 
confirmation 17 comprises the number of employees to be booked and all relevant 
] 0 attributes for matching from the customer's perspective. The matching module 12 
returns a message 1 8 comprising a list of employees sorted on match quality, with the 
best-fit employee listed first, etc. 

From the employees perspective, the front office module 1 1 also performs a 
2 : number of functions. The front ofiBce module 1 1 may issue a change of employee 

ly 

S| 1 5 profile 1 9, in order to pass every change of employee data that has impact on matching 

criteria. Possible changes are implemented using fimctions create, update and delete, 
fy Once the changes have been made, the matehing module 12 sends a reply 20 with a 

return status (e.g., ok or error code), 

' It is also possible that the front oflice module 1 1 sends a request for a list of 
20 available jobs 21 . This allows an employee to view a list of jobs an employee can 
e^qpect on basis of his recorded matching criteria values. The request 21 compriises all 
relevant matching criteria from the employee's perspective. The matcbiAg module 12 
returns a list 22 vdth available jobs that fulfil the employee requirements. 

When confronted wth flie resulting list 22, an employee may want to ask for an 
25 advice how to chatige his pwfile to have more or less jobs to match his requirements. A 
request 23 for adjustment advice on available jobs may then be generated by the front 
office module 1 1, comprising the relevant attributes from the employee's p^speotive. 
The matching module 12 may then output a list 24 of match criteria sorted on their 
negative impact on the match quality. 
30 In Fig. 3, a flow diagram is ^own of the pr^nt job mediation method and 

system. The processes perfonned by the front office module 1 1 are shown in more 
detail The 'customer interface* 20 hjcludes all contact moments with customers that 
precede the actual ordering by the customer* At this stage die customer uses the 
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matching raodule 12 to fine-tune his job profile stored in a job profile database 21 
and/or requests by balancing the matchmg criteria to get sufficient employees who are 
best-fit for the job. Also, the customer can request ihe matching module 12 for an 
advice on how to adjust the criteria (request 15), 
5 Once a customs: is satisfied with the results of a request for employees 13, tlie 

request may be transformed into an adjusted request 30, which is sent to the process 
'customer ordering' 22. Again the matching module 12 is consulted using the request 
for confirmation 1 7, but this time with the aim to inspect if the concerning employees 
are still available. This customer ordering process 22 controls the transaction which 

10 updates the availability of the booked employees in the fi:ont office database 25 by 
means of a signal 32. 

The proces$ 'employee contacts* 23 mcludes all contact moments wth possible 
employees. The first contact moment is the employee intake in which employee is 
asked a number of ess^tial attributes, or matching criteria values, of which some are 

1 5 used by the matching module 12 for matching with customer requests. In fiirther 
contacts, th^e attributes may be fine-tuned. Updates are sent to the fiont office 
database 25 via signal 33, 

The process 'customer evaluations' 24 includes all contact moments with the 
customer after ordering. Relevant information that is gathered during these contacts 

20 may be stored in the :^ont office database 25 via signal 34. 

A further process depicted in Fig, 2 is the ^employee database replication & 
synchronis^iotf 26. The employee part of the fi-ont office database 25 that will be used 
in the matching module 12 is zeplicated by this process. This process 26 takes care of 
one-way synchronisation of the &oni office (master) database 25 and the matching 

25 module (slave) database. Furthermore, the process allows recovery of the matching 
module database out of the firont office database 25. For this the signals create 36, 
update 37 and delete 38 are being used. 

A similar process 27 exists for the 'job database replication & synchronisation'. 
However, in this case, the master database xised is the job profile database 21 and 

30 signals create 39, update 40 and delete 41 are used to interface with the database part of 
the matching module 12. 

A further process 28 called 'available jobs list & adjusting' is shown, which 
implements the functions associated with all contact moments with (potential) 



BO43980-PCT 7 

employees tixat precede the actual registration of the employee profile in the employee 
part of tiae ftont office database 25. The employee can coasxilt the matching module 12 
for a list of available jobs (request 21 and associated list 22) and the employee can 
request an advice 23 on how to adjust bis criteria to get more (or less) available jobs 
5 and a bigger likelihood of suitable work. 

All inputs of the matching module 12 are accompanied by a number of attributes 
that are needed for matching. These attributes are part of either the customer's requests 
(request for employees 13, request for adjustment advise 15 and request for 
confirmatioii 17) or the eruployee's profile (change of employee profile 19, request for 
1 0 available jobs 21 , request for adjustment advice on available jobs 23). 

The present mediation method may in a further embodiment, give an advice to 
the customer to increase the requested number of jobs, based on heuiigtic rules with 
regard to expected employees that will not siiow up for the job. This ascertains to a 
certain degree that the requested number of jobs will be filled by employees actually 
m 1 5 showing up for the job. The heuristic rules may also be based on actual data from the 
employees with regard to the reachability of the employee (i.e. the chance tliat the 
employee may be contacted wTth an offer for the job in time). 

In a further embodiment, the customer can indicate in his request for ^ployees 
Ul 13 that part-time employees are allowed. The fimctionality needed to implement the 

^ 20 possibiUty to include part>-timers in the matc^^ 

practise the time slot$ of employees and jobs do not match exactly, resulting m a 
plazming in which only a part of the requested hours of a job or an employee are 
matched. An ^ployee v/bo matches all of the ra:juested hours is called a Ml-timer, 
and an employee who matches only a part of the requested hours is called a part-tuner. 
25 As with matchingxfor full-timers, tiie capabilities needed to do a certain job are oiUy 
used as a negative selection criterioa Of course, fi:om all employees suitable for the 
job, the full-timers are preferred over the part-timers. The order in which part-timers 
are considered is determined by the decreasmg percentage of the job that they can 
^ match. Firstiy, the matching module 12 will try to fill the customer request wth full- 
30 timers. When the customer request 13 is not completely satisfied, the matching module 
12 will additionally search for employees which axe able to fulfil the requested 
availability demand above a predetermined percentage, e.g. 40%. Further, the matching 
module 12 sorts the list v^dth part-timers on the decreasing percentage of the job that 
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percentages until tibe job request is fiilfilled. 

The present job mediation method allows a customer or an employee to request 
an adjustment advice. An adjustment advice may relate to a single maiching criterion 
adjustment, an adjustment of multiple matching criteria, or an adjustment of related 
ciit^a. 

In a first embodiment, which is called an improved adjustment advice, one or 
more matching criteria should be adjusted to obtain a higher score on tiie number of 
matching employees for a specific job profile. When the customer has entered the 
specific job profile, which is stored in the job profile database 21, a request for 
employee 13 is received by the matching module 12< The matching module 12 returns 
a list of employees 14, of which Ihe matching score is above a certain, first ^eshold. 
When insufficient matches are available, the customer sends a request for adjustment 
advice 15 to the matching module 12, 

The matching module 12 bases its adjustment advice 16 on the employees in the 
firont office database 25 that match with a score below the first threshold, but for which 
the match score is above a cett&in, second threshold. However, exceptions may be 
made^ as it might be interesting to also include certain criteria for which the match 
weight was ^ven as 'never\ This "never' weight might force the match score below the 
second threshold, but nevertheless, this ^ployee should also be used to ^nerate ^ 
adjustment advice. In the adjustment advice, an indicadion is given on how many 
matches there would be when the adjustment advice is followed. This should be based 
on the entire employee database and on the total match score. The adjustment advice 
thus comprises a criterion or set of mteria^ value{s) and number of matches. An 



example is shown ia the following table. 



advice number 


criterion 


value 


number of loatches 


1 


desired edttcation 


MBO level 


S 




salary 


20 . 




2 


desired education 


MBO level 


15 


3 


salary 


20 


20 



Only part of the matchmg criteria stored for evety employee in the firont office 
database 25 is used by the matching module 12 for generating an at^ustment advice. 
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These adjustable saatolimg criteria comprise reachability of employee, working 
daj^times requested, travel expeu^es, salary offered, education (or diploma's), various 
skills, such as drivii^ licence, tel^one voice, mtttimxim or maximum length, speaking 
and reading skills, vmting skills, minimal age, working experience, 
5 The mismatdi functionality of liie matching module 12 may play an important 

role in the adjustment advice. In every deal the customer request is matched against all 
counter parties (employees) to establish the best-fit employees. Not all match fist 
entries will have a 100% total match-sooxe, because some criteria are not met. The 
mismatch functionality analyses the deal of tiae request and determines ^^ch 
10 demanded criteria were not met So the mismatch fiinctionality will show the most 
coxnmon property values denumded'by the employees but not offi^ced by the customer 
y (or vice versa), e.g, offering anoth^ vslm for this property. On the other hand the 

\j niisnjatdi fimctionaUly has to show the propCTty values demanded by 

j| not commonly ofl&a«d by employees* Based on these results the customer might diange 

m 15 his offers or demands. In this description focus is put on demands of the customer, but 

likewise considerations for demands of the employee. 
O The resultiqg list of a miknatch call can be sorted. As a sort criterion it is obvious 

to use the number of additional match list entries. It is important to interpret this 
m number in a unique way. It should be defined as the diffisreiiM 

SJ 20 employees, with a niatch score above a gtvo^iUmit* in the ri^^ 

the number of employees, with a matdi score above the same limit, in the old request. 
Based on this number the nusmatch fist can be sorted. This implies that &e criteria wiHx 
the largest contribution to the total number of matching employees will be ranked 
highest and these represent the most effective changes the customer can make, 
25 Therefore llie ordering in the mismatch criteria is used to g^aerate the adjustment 
advice in order of effectivcnfiss. 

As an alternative, the number of additional matches (the delta) resulting from 
adjustment of a criterion may be indicated in stead of the total number of matches. 
Hie adjustment advice may be requested by both the customer and by the 
30 employee. The criteria evaluated for the adjustment advice should then be adjustable by 
flie customer and employee respectively. In tiie adjustment advice for tlie employee, the 
nimiber of total matches (or additional matches) is replaced by an indication of the 
additional job identifications resulting from the criterion adjustment. 
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In addition, an educational advice may be generated, e.g. by the matching module 
12. These educational advice may be given to improve performance of the mediation 
method and system in the future, e.g. by giving the advice that minimally four hours are 
needed between entering a request and the actual start time of the temporary job. 

As an example of an improved adjustment advice, the generation of adjustment 
advice on availability is illustrated in the following example. When most of the 
administrative jobs are 9 a,m. to 5 p.m. and the employee wants to wnHf frntn 1 D a.m. 
to 6 p,m,, the employee may be advised to change his requested working hours to 9 
a jn. to 5 pjBL Alternatively, the customer could be advised to change the requested 
working hours to 10 a.m, to 6 pju. 

Tlifi availability of an employee is characterised by three matching criteria, i.e, 
maximum hours per week^, maximum hours per day and working days with working 
times. Two thresholds are defined, the W^est threshold or available jobs flareshold and 
an adjustment advice threshold. The employees (or jobs) above the available jobs 
threshold match very goo4 aJid the employees (or jobs) below the adjustment advice 
threshold are too di^Sierent to match at all. The matching module 12 generates an 
optimal pattern (working times), vMch may be presented to the employees (or 
customer requiring a certain job) betwe^i ihe adjustmrat ad\ice threshold and the 
available jobs threshold. The advice generated by the matching module 12 will also 
look at the employees (or jobs) above the available jobs threshold, as a shift in required 
working hours may have an influ^oe on employees originally suitable for the job. 

In the following, the smart adjustment advice will be discussed. The front office 
module 1 1 enables a customer to fonnulate a request for employees needed for a 
specific temporary job< The relevant attributes for matching are passed to the matching 
module 12. The matching module 12 detecmhies if it is necessary to accompany the list 
of available employees with an adjustment advice on how to improve the results. If 
applicable the nuatolung module 12 returns both the available employees and the 
adjustment advice. 

Part of the adjustment advice is done by a mismatch function, covering all 
improvements that result from changing the value from one unique crit«:ion, as 
discussed above. Moreover the single criterion (or improved) adjustment advice also 
gives a calculation of the improvement eflEects, Le. if the value of that one criterion is 
changed vAisX would be the effect on the total number of matching employees. It is 
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iinportaiit tQ iiit^gi^te this improved adjustment advice \vitb the smart adjustmi^t 
advice for the following reasons. If die improved adjustment advise is sufficient to 
increase the number of employees no additional adjustment advice is necessaty. 
However, the improved adjustment advice can give advice only on ttie effects of value 
S changes on existing criteria. The smart adjustment advice directs the attention to 
semantic intetpretations of criteria. 

Fig- 4 shows a flow diagram of ttie job mediation method in the case that not 
Plough employees are found to meet the demand of the customer. The top process 50 
has the function to activate the mismatch funcdoa This function has also been 
10 described with reference to Kg. 1 and 3 above, in wMch a request for adjustment 

advice 15 is sent to tiie matching module 12. The match module 12 replies with a list of 
O criteria that unprove the number of employees that match the request fiom the customer 

together with the desirable value for that criterion and the number of additional 

^ employees tiiat result from such a change. The number is used to sort the mismatch list 

iji 

lij IS (higher nl^nber of additional employees firsO* 

The match results and the mismatch list is forwarded to the ne3ct process 51, 
O which assesses whether a matdh is necessary. For this it uses .knowledge residing in Ihe 

;V store 'advice generation criteria' 54. An adjustment advice is only relevant in oases 

in where an insufSdcntnumb^ of employees axe available, A simple (improved) advice 

^ 20 conceriung adjustment of a single criterion is generated wiien the n^ 

employees minus the number of available employees is larger than a certam threshold 
value (the default value being 0, but may be higher, e,g. 5 %). A smart adjustment 
advice is generated when the number of requested employees minus the number of 
available employees plus the maximum of possible mfiuences from adjustments is 
25 larger than the thre^old value. 

Once it is established that an adjustment advice should be generated in process 
5 1 , a signal is forwarded to the next process 52, in which itrelevant criteria are removed 
from the mismatch list This process uses ftirther knowledge in a store with meaningfijl 
criteria 54- This store 54 comprises a list with criteria which can not be mfluenced by 
30 the customer (or employee), such as customer identifioation, work duration, hours per 
day/week, travel duration, kind of work, working environment, or soft skills. Soft skills 
include, but are not limited to reliability, motivation, practical intelligence, initiative, 
friendliness, co-operation, hclpfUness, tidiness, flexibility, adaptability, and may be 
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obtained ftom a personal iaterview with an employee, but alternatively from a non- 
personal interview with the employee, e.g. by means of a list of q\icstions presented to 
the employee via the Internet. These criteria are filtered from the mismatch list^ and the 
result is transferrai to the next process. 

This process 53 has the function of generatmg a relevant advice, based on the 
(filtered) criteria of the mismatch list. The mismatch list comprises a Ust of 
Influencable criteria, and the effect of a possible adjustment of a criterion. This process 
S3 uses these data and a set of knowledge rules to generate a smart adjustment advice. 
The knowledge rules, stored m store 56 ^adjustment advice knowledge', comprise 
semantic associations that exist Th& customer may be suggested to change a request - 
using other criteria in order to improve fiie obtained result As an e^cample, the criterion 
Various skills - storage room woric* may be interchanged for Svorking experirace = 
storage room clerk'. The reverse association may also be used, e,g. chan^g 'workmg 
experience - data typi^ may be mterohanged for Various skills - numerical data entry 
or alphanumeric data entry Further examples include: change 'education = MEAO' by 
'working ejcperience = adnnnistrative worker or administrative assistant? or change 
Vorking experience - nursing'assistant' by 'education = middle education health care', 
Also, some various skills values may be interchanged by other related various skills 
that are related (e.g. demanded telephone exchange 25 lines may be weakened to 
telephone exchange less liian 10 lin^). 

The smart adjustment advice may also relate to a single criterion which has 
multiple attributes, such as the availability criteriorL An advice may be directed at a 
change of working time while maintaining requested days, or a change of woricing 
days while maintaining the number of days per week. 

The process S3 'generate relevant advice' outputs a two-part list, the first part 
being a list of criteria, criteria values and effect of chaoge, and Uie second part a list 
with original criteria and suggested criteria. For the second part, no effect i$ calculated 
to optunise the performance, When the customer has changed his job profile, by 
changing a criterion to a suggested other criterion, flie complete process as described 
above may be repeated. Depending on the number of suggestions m the smart advice, 
this may take several times* 
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Finally, the result of process 53 (Le. the improved adjustment advice, smart 
adjustment advice or a combination of both) is transf^nred to the fiont office module 
II, which presents flie result to the customer. 



